
1200 Speeialia EXPERIESTIA 25[1I 

On the Relationship Between Wool Quality and 
in Sheep 

The  occur rence  an d  m o d e  of i n h e r i t a n c e  of h i g h  (HK)  
a n d  low (LK) b lood  p o t a s s i u m  types  in sheep h a v e  been  
t he  sub jec t  of severa l  pub l i ca t ions  1-6. 

I n  t h e  course of our  s tudies  on  p o l y m o r p h i s m  in b lood 
p o t a s s i u m  t y p e  in sheep we e x a m i n e d  1059 b lood samples  
f rom sheep d i s t r i b u t e d  a m o n g s t  6 ind igenous  b reeds  
(Malpura,  Marwari ,  Chokla,  Magra,  Puga l  a n d  Nali),  one 
exot ic  b r eed  (Russ ian  Merino) a n d  one cross b e t w e e n  
Russ i an  Merino a n d  Ma l pu r a  breeds.  The  an ima l s  used 
were all adu l t s  a n d  of b o t h  sexes. N e i t he r  t y p e  nor  t h e  
c o n c e n t r a t i o n  of p o t a s s i u m  in b lood is a f fec ted  b y  e i the r  
sex  or age s . 

The  Russ i an  Merino a n d  t h e  R u s s i a n  Merino × 
Ma lpu ra  crosses are m a i n t a i n e d  a t  one f a r m  and  each  of 
t h e  6 o the r  b reeds  is k e p t  a t  s epa ra t e  f a rms  in R a j a s t h a n  
(India) .  

Blood p o t a s s i u m  levels were d e t e r m i n e d  accord ing  to  a 
p rev ious ly  descr ibed  m e t h o d  s . T he  f o u n d a t i o n  s tock  of 
Rus s i an  Merino sheep cons i s t ing  of 5 r a m s  a n d  22 ewes 
were all f ound  to  be  LK.  W h e n  these  an ima l s  were ma ted ,  
t he  su rv iv ing  p rogeny  - a t o t a l  of 20 - was  also found  to  
be  all  LK.  The  Russ i an  Merino r a m s  w h e n  m a t e d  to  42 
Ma lpu ra  ewes, 22 of wh ich  were H K  a n d  20 were LK,  
p roduced  all L K  lambs .  I t  is a p p a r e n t ,  therefore ,  t h a t  t h e  
Russ i an  Merino is h o m o z y g o u s  LK.  

Mean  p o t a s s i u m  c o n c e n t r a t i o n  a n d  geno types  for 
Rus s i an  Merino,  Ma lpu r a  and  Russ i an  Merino × Ma lpu ra  
cross are  g iven  ill Tab le  I. T he  c o n c e n t r a t i o n  of p o t a s s i u m  
in  t he  whole  b lood  is lowes t  in  L K  R us s i an  Merino 
(KLKL), h ighes t  in  H K  M a l p u r a  (KI~KI~), a n d  t he  va lue  
for  L K  Russ i an  Merino × H K  M a l p u r a  cross (KLKH), 
a l t h o u g h  n o t  ly ing  m i d w a y  b e t w e e n  those  for  L K  
Russ i an  Merino (IKLKL) a n d  H K  Ma l pu r a  (KHKH), ye t  is 
s igni f icant ly  h ighe r  t h a n  i~hat for  L K  R us s i an  Merino 
(KLKL). I t  is c lear  t h a t  KLK L is no t  comple te ly  d o m i n a n t  
over  KHK H. W h e n  h o m o z y g o u s  Rus s i an  Merino L K  
r a m s  (KLK L) are m a t e d  to  L K  Ma l pu r a  ewes (KLK L or 
KLK I~) t h e  c o n c e n t r a t i o n  of whole  b lood  p o t a s s i u m  in t h e  
p rogeny  (KLK L or KLK H) lies a l m o s t  b e t w e e n  those  for  
t h e  2 pa ren t s ,  a n d  is s ign i f ican t ly  d i f fe rent  f rom each  
p a r e n t a l  value.  I t  ind ica tes  t h a t  t he  c o n c e n t r a t i o n  of 
p o t a s s i u m  in b lood  is con t ro l led  b y  m i n o r  genes in  addi -  
t i on  to  t he  m a j o r  genes w h i c h  place  t he  a n i m a l  in  h i g h  
(HI<) or  low (LK) group.  These  resu l t s  are  in  a g r e e m e n t  
w i t h  those  of EvANs ~. 

the Type and Concentration of Blood Potass ium 

In the present study the wool quality of the breeds used 
varied from almost coarse to superfine and these between- 
breed differences in wool quality were associated with the 
f r equency  of L K  gene (KL). Resu l t s  a p p e a r i n g  in  Tab le  I I  
i nd i ca t e  t h a t  as t he  f r equency  of K L gene increases  t h e  
ave rage  d i a m e t e r  of wool f ibres  decreases  a n d  t h a t  in  
Rus s i an  Merino,  a super f ine  wool -p roduc ing  b reed  of 
sheep, t he  f r equency  of K L gene is 100%, whereas  in  
Ma lpu ra  a n d  P u g a l  b reeds  of sheep p roduc ing  coarse wool, 
t he  f r equency  of K L is v e r y  low, v a r y i n g  f rom 12-18%.  
I t  seems p e r t i n e n t ,  therefore ,  to  conc lude  t h a t  all in te r -  
r e l a t i onsh ip  exis ts  b e t w e e n  t he  f r equency  of K L gene a n d  
t h e  qua l i t y  of wool in  a breed.  This  h y p o t h e s i s  r ega rd ing  
t he  assoc ia t ion  of t he  f r equency  of K L gene w i t h  t he  
f ineness  of wool gains  s u p p o r t  f rom t h e  f ac t  t h a t  f ine to  
super f ine  wool-yie ld ing b reeds  l ike t he  R a m b o u i l l e t  ~ in 
U S A  a n d  t h e  Merino ~ in  Aus t r a l i a  are  a l m o s t  100% LK.  
W h e n  t h e  p u b l i s h e d  d a t a  on  t h e  f r equency  of K L gene s, s 
a n d  t h e  ave rage  d i a m e t e r  of wool f ibres  9 in  6 B r i t i sh  
b reeds  of sheep (Sco t t i sh  Blackface ,  R o m n e y  Marsh,  
Suffolk  Down,  H a m p s h i r e  Down,  S o u t h d o w n  a n d  
Cheviot)  were examined ,  t he re  appea red  to  be  a l inear  
r e l a t ionsh ip  b e t w e e n  t h e  2 var iab les .  Th i s  suppor t s  our  
h y p o t h e s i s  t h a t  t h e  f r e q u e n c y  of KL gene 'is assoc ia ted  
w i t h  t he  b e t w e e n - b r e e d  differences  in  f ibre  d i a m e t e r ;  as 
t he  f r equency  rises t h e  f ibre  d i a m e t e r  decreases.  

The  assoc ia t ion  be tween  t h e  f r e q u e n c y  of K L a n d  t h e  
f ineness  of wool also a p p a r e n t l y  ho lds  t r u e  w h e n  wi th in -  
b reed  di f ferences  in  wool q u a l i t y  are  considered.  I n  our  
s t u d y  a f lock of Marwar i  sheep was classified b y  expe r t  
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Table I. Blood potassium type and potassium concentration in Russian Merino, Russian Merino × "Malpura and Malpura sheep 

Breed No. of animals Potassium concentration Potassium Genotype 
(m. equiv.) in whole type 
blood (Mean ± S.E.) 

Russian Merino ewes 42 8.31 :t: 0.14 LK KLK L 

Russian Merino rams 5 7.81 ± 0.22 LK IKLKL 

Malpura ewes 20 10.86 :t= 0.29 LK KLKL and KHKL mixed 

Malpura ewes 22 27.81 ± 1.25 HK t{HKH 

Russian Merino rams × LK Malpura 20 8.95 t 0.59 LK KLKL and KHKL mixed 
ewes (ewes progeny) 

Russian Merino rams × HK Malpura 22 9.46 -4- 0.26 LK KHKL 
ewes (ewes progeny) 
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Table I1. Relationship between KL gene frequency and between-breed differences in wool quality 
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Breed No. of animals Frequency of Wool quality 
I<L (%) 

Grade Fibre diameter, 
Mean ~ Range 

Russian Merino 47 100 

Chokla 217 30 

Nali 182 29 

Magra 137 20 

Marwari 113 15 

Pugal 64 12 

Malpura 199 18 

Superfine 17 16-18 

Fine to medium 27 20-35 

Medium to fine 30 25-35 

Medium 35 30-40 

Medium to coarse 40 35-45 

Medium to coarse - - 

Coarse 50 40-60 

wool graders  into 2 groups on the  basis  of wool worn  
by  the  animals,  viz., (1) coarse to med ium and  (2) fine. 
The f requency  of K L gen t  in the  group wi th  fine wool was 
0.35 whereas  in t he  group wi th  coarse to  med ium wool 
t he  f requency  was 0nly 0.17. E v e n  in Aus t ra l ian  Merino 
flocks, the  f requency  of K L gene is 100% in fine and  
m e d i u m  n o n - P e p p i n  s t ra ins  b u t  in s t rong  n o n - P e p p i n  
Merino, t he  f requency  t ends  to  decrease to  0.847. 

In  add i t ion  to  t he  f requency  of K L gene, the  actual  
concen t ra t ion  of 1~+ in the  blood is also associated wi th  
the  be tween-b reed  differences in t he  f ineness of wool, 
and  th is  associat ion is a lmos t  l inear in L K  stock, the  
t y p e  which  has a h igher  f requency  of K L gene. Inspi re  of 
the  re la t ive ly  smal ler  n u m b e r  of L K  animals  in our 
breeds,  a corre la t ion as h igh  as 0.909 (20< 0.001) has 
been  ob ta ined  in th is  respect  (Figure). The concen t ra t ion  
of blood po tas s ium in fine, med ium and s t rong  non- 
Pepp in  s t ra ins  of Merino has been  repor ted  to be 
8.01 • 0.08, 8.11 • 0.26 and 9.80 • 0.17 m.equiv./1, respec- 
t ive ly  7. This  also indica tes  t h a t  the  concen t ra t ion  of 
blood K + decreases wi th  i m p r o v e m e n t  in the  qua l i ty  of 
wool. A similar  re la t ionship  a p p a r e n t l y  exists  in H K  
animals  also, a t  least  in our breeds,  a l though  the  cor- 
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Relationship between wool quality and blood potassium concentra- 
tion in LK sheep. 

relat ion has no t  been found to be s ta t is t ica l ly  s ignif icant  
(r = 0.670; 2~ = 0.754). 

Earl ier  workers]0,1~ did n o t  f ind any  correla t ion 
be tween  the  blood po tas s ium types  and  wool charac-  
terist ics,  possibly because the i r  s tudies  were e i ther  based  
on single breeds  or on breeds  which had  l i t t le var ia t ion  
amongs t  t h e m  in the i r  wool qual i ty.  Also, t he  var ia t ion  
in the  concen t ra t ion  of blood po tas s ium in d i f fe rent  t ypes  
of wool-bear ing sheep did no t  a t t r a c t  the i r  a t t en t ion .  
These deficiencies of the  earlier s tudies  have  been 
remedied  in our exper iments .  

The i m p o r t a n t  fact  emerging f rom these  s tudies  is the  
immed ia t e  appl icabi l i ty  of a b iochemical  p a r a m e t e r  
(viz., blood po tass ium type) for improved  animal  produc-  
t ion.  For  developing a f ine wool breed of sheep one 
should begin wi th  a breed hav ing  a higher  p ropor t ion  of 
L K  t y p e  animals ,  ma te  L K  • LK,  cull the  H K  sheep 
wear ing re la t ively  more  ha i ry  wool ~ and  build a KLK L 
s tock of fine to  superf ine wool. We feel conf iden t  t h a t  th is  
approach  will b r ing  abou t  a revo lu t ionary  change  in the  
economic condi t ions  of sheep fa rmers  especial ly in t he  
developing countries.  

Rdsumd. Dans  le sang des moutons ,  la frgquence des 
gbnes du t y p e  L K  est  ell re la t ion !in6aire invers6ment  
propor t ionel le  & l '@aisseur  de la f ibre de laine. I1 en va  
de m6me pour  le degr6 de concen t ra t ion  du potass ium.  
E n  se b a s an t  sur ces observat ions ,  les au teurs  envisagent  
la possibili t6 d'am61iorer la quali t6 de la laine ordinaire.  
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